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(57)Abstract: 

PURPOSE: To provide a creatine amidlnohydrolase useful as a clinical examination agent for the 
determination of creatinine and creatine by culturing a creatine amidinohydrolase-producing 
microorganism belonging to the genus Paracoccus or Sphingobacterium. 
CONSTITUTION: This creatine amidlnohydrolase is produced by culturing a creatine 
amidinohydrolase-producing microorganism belonging to the genus Paracoccus or 
Sphingobacterium, preferably Paracoccus denitrificans UNGS AND vamabushfungsParacoccus 
alkalophilus JCM7364, Sphingobacterium multivorum TE3580, etc., in a nutrient medium and 
separating the produced enzyme from the cultured product. 
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The obtained creatine amidinohydrolase showed the following properties. 

1. Following reactions were catalyzed. 

[0020] 

[chemical 1] 

creatine + H 2 0 — ► sarcosine + urea 
[0021] 2. Km value: The Km value for creatine was about 22.8 mM. 

3. Optimal pH : The enzymatic activity in 50 mM K-phosphate buffer (pH 
6.0-8.0) , 50 mM Tris-HCl buffer (pH 8.0-9.0) , and glycine-NaOH buffer 
(pH 9.0-10.5) was measured. The results are as shown in Fig. 1. The 
optimal pH was about 8.0-9.5. 

4. pH stability: The residual activity was measured after storage in 
glycine-HCl buffer (pH 2-3) , acetate buff er (pH 3-6) , K-phosphate buff er 
(pH 6-8) , Tris-HCl buffer (pH 8-9) , or glycine-NaOH buffer (pH 9-10) 
at 25°C for about 18 hr. 

5. Optimal temperature: The enzymatic activity was measured at each 
temperature. The results are as shown in Fig. 3. The optimal 
temperature was about 35-40 °C. 

6. Heat stability: The enzyme of the present invention was warmed in 
50 mM K-phosphate buffer (pH 7.5) for 30 min and the residual enzymatic 
activity was measured. The results are as shown in Fig. 4. The enzyme 
was stable up to about 40°C. 

7. Molecular weight: about 68,000 (gel filtration method) 

about 50,000 (SDS-PAGE) 

8. Isoelectric point: about 4.1 (isoelectric focusing) 
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C57) [§gift] 

[gift] $fr&ftiM*a>6*uT^>y s^y/w kp5 

^3 7*^-ft-/Fy7^*>^ (Para 
coccus denitrificans), ^'7 3 f • TJWSjp:? 
7*(Paracoccus alkalophilus) ifciJX?^^ 
• vjI/^jJ?^ A (Sphinqobacterium multivo 
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[^frBW<<D$5H] 

J^^vllX • f^-f r y 7 y (Paracoccus den 10 

itrificans) ^^7^ • 7^*7 Pt? y ^*(P 

aracoccus alkalophilus) t*5C ££9$8*£T3iS3}< 
Jf 1 I3i8<D^ U7f>7 5 W FP^--tz©§!j§ 
& 

Fn^-**^*&tt#*#r*»£W#, 
^735*^ 'ft^h'J^^ (Paracoccus den 

itrificans) I FO 1 49 0 7SfeB^73^^ • 7 
JlJjV? j ~?>\ (Paracoccus alkalophilus) J CM 7 3 
6 4^?&SCi?:^ii<?:T5i»*3ailaaO^UT^> 20 

t*^t%v>j*a FD7- **£«-rs«***rrs 

(Sphinqobacterium mu1tivorum)'t7& 5 C £ ^^IKiT 
68**5 llB^o^ur^TS^y/W FP^ — t=<D 

Sk*«j3»v X7^»A^f , ; , )A-7;^!K7A 30 

(Sphinqobacterium multivorum)T E3580 (FER 
M P - 1 42 09) T*SC£*»«iT*n|jjBIl 

[0 00 1] 

F P 9 - jtffiCC -5 . 

[0002] ^ur^^.>*sJ:c;^WT3 t >i*jfliSi& 
t^citm «*HW*ffi. \mm^ &&m&* 40 

[0003] 
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75 F'W Fn9~Hf*fft8S-tt* £j5rr£^Uy^> 
fc:^ l/7?>7 5 Vs>\4 F07-^ 

[0004]—*, cn6©5eafficc^-rs^ur^ 

^>7UVWFP7-fe\ ^U7^>7^^M F 

UcSiiTfc^ ^CC^U7*>7 FP5- 
•fcftt, ya-F^Xl, 7-XP'^£-WS, 

/^^y «>Afli v vy^p^^^i, T;i/^»;y*^ 
^-^y^Ajjr 7->*F;^£-Jg, py*>^ 

[0 00 5 ] 

<Dflfe<Dffi***>*> 4 ^u<^i/7^>r^^w Fp^ 

[0 00 6] 

[«wi*)B«-rsfca)©*a] 

[0 00 7 ] TtttofcsRMItt^* ^xii/dix 
? y >^d^y9AJJ«CJSU ^W>7S^a 

^ Fa^-*t*ft-ra«**w-r*8ffi«»*5R«e*ik 

[0 00 8] *»WK«»f 5»4»4 Ittt, 

• "f^A b 1 )? j ills X (Paracoccus deni tri f i can 

s) , rtjnyij* • TJV#P^ (Paracoccus al 

kalophilus)&£*£^tf64a£ 0 -f ^zf/i#f*W 
AMCC^T^Sfti LTtJ, A 

• vjV^-tK^A (Sphinqobacterium multivoirim)&<h*#S 

[0 00 9 ] JEtCj:0»*Lr< tt^53^*^ • f^-f 
F'j7-f*>X (Paracoccus deni tri ficans) 1 FO 1 
4 9 0 7, y il>\ • Tfotiuy 4 5 >\ (Paracocc 

us alkalophilus) J CM 7 3 6 4, ^7^>A^?'J 
^A * 7;l/f*P5A (Sphinqobacterium multivorum)T 
E3 5 8 OfeiTsWtfeti*. ttto. 
V^A • vJl/?-^^A (Sphinqobacterium multivorau 
m) TE3 58 0tt v ]R»rfffflKK*«B»©±«* 6» 
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[00103 ( a > mm 
( i > asm : t»A,m 

(2) : 0. 5X1. 5~2. 5wm 

( 3 > mmv&jm ml 
(4) mm\±-.Mv 
(5> m+vmm-. ml 
( b ) &mmcmz£mim 

( i ) mftmxw&igt& : 3 o-a 4 8^rae*Ta«i; io 

feO30i-%»5 c rjp^--©Milt«^ (Enti 
re) ^f^3>t>i (Piflvinate) flffi 

ttPM (smooth) TftiRfcWU WEt?**. 

( 2 ) WH-?S#ig# : £Wtt*»T-«fc»arr S . 

( 3 ) fcH-tf * ^>S£$iJJg» : ^W(J#il-C±g|5cD^ 
tfc (Filiform) *5?>tttWtb<tl». 

(4) y 1-7^5;^ : &«3&btt&i>. 5;u*tt@*fc 

(5) v»=i:/+-**J&tt:£Wt,«Clr>. 

(6) 7a:^.^xg 1 ;l/TJl'3-Jl/«^ft6 : 20 

[ooin (o &®&mm 

( 1 ) y^ASSfel* : - (l^ffi) 

( 2 ) fe3g<D£j£ : H±fe©fe^?r^r-5. 
( 3 ) ffimi&<DMju : 

(4) H&gJStS : 

(5) MRf^ h : 

(6) VPW h : 

(7) -i > H— JKD^fiS : 

( 8 ) SSfb)c*©*EBR : - 30 

(9) 7ls-7><Dm*ftM: 



(10) Tveen80O^S¥: 

(11) f3->&<Dmm : Koser <Z)igifi Christen 
sen <Dtgt& - 

(12) mm.$m.<DW% ■. 

(1 3) if : + 

(14) ir^lsit-M : + 

(15) M : + 

(16) /3-^7i>hi/4f-lz: + 

(17) 7^->ytH7-tf: 

(18) 'jy>*W+^7-€: 

(19) : 

(2 0) h';7 , F77>f7St-^: + 
(2 1) (S-^rt^i^— fe*: + 
(2 2) zfUT-T-H : 

(2 3) DNa s e : + 
(2 4) £«©«SH: 

*WS£ 2 0"C + 
3 0"C + 

3 71C 

4 0*C 

5 0t: 

4*pH pH4 

pH7 + 
pH9 + 

(25) &mictt? zim. : #«tfe 

(2 6) O-FWF (Hugh Leifsortfe) : O (ffi.it) 
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(2 7) »*>&HMJ«fctttrx<o^ 

D-^n— x 
D-£Oio— x 
d-v>/— x 

D-7591 — X 
D-#5*l — X 

v;n — x 
i/a.— i?n— x 

7* r*- X 
FW\n-x 

d-v>- | — ;v 

5Ay-X 
D-^1JH^- X 



#X 



(2 8) #ttfb£ae>$Ui 

D-y^n-X + 

L-75tV-X + 

D-^W-X + 

D-v>— h— ;U + 
N-T-tm-n-trjvay- s. > + 

x + 

Ti>e>& - 30 

d 1 - U >=f& 

^X^gtf" MJ ^A 

[0012] ifBffl^WftWPI^OAifeClllg^ti. £ 

^Wfig-fe>^- ( 1 9 8 5¥) K^Ttf ofc. *fc 

*7 • U^t-?*-? 2 • *ui>-\ (198 

4) *s£Zf-{^ii--i-i>'ai-)l> • isv—rfr • *7 • -> 
Xfv?-^i/-^f i;tny-Vo 1. 3 3. 5 80 40 
( 1 9 8 3) *#^(cUfc„ «±©:£i$fcte£^£&«j1f 

fflWP^^f (Sphinqobacterium) M 

£jj£0£tt/>C££:#*..2><bX:7 j >rf^'47-rUOA • v 
Jl^sJ^A (Sphinqobacterium mu'ltivorunO&CjgT'S £ 50 



+ 

+ 



+ 
+ 



X-7 ^ >ztr<>?7- l )VJ» • V^^^i (Sp 
hinqobacterium mu"ltivorum)T E 3 5 8 0 £^fr€ L/c. 
3««:SfS#^ FERM P - 1 4 2 0 9 £ LTWfE 

[0013] #2feW©6PS*Si3£-r£K&fc-?T{;t, _h 

— £C£{C J: O^iTC^S.. fl/7?>7S 
itLttt. &fflS*fc**WbL5&l£3ftiEi> 3&XS. ft* 

oris, mHff^a-*. ^'jHzn-^M^ffifflS 
ns. Mts^ii L/tB> >; 'J ? a. u h >j 

•fA, 56^vy*^>5A^«fflSnS„ SfcfW7? 
>T $ /W Kp iU, 4? 1/ 

[0014] awwi-ctiatt. &&&«ft&i>tta£iiR 

^*%tf^o %mumim2 0-4 5°c> *?*o<« 

#J2 5~3 7*C. *g«pH«fa5~9©«5B-C. »* b 

[0015] *^©g^o«S8sfe«-«s:cc^ffl3n* 



C5) 



ftwfe&itmbz^-rtizm^xbBki,*. szicm 

X^UW 5 $ h Idt D E A 

E (^x^-JL/T 5 SX.?)l) --fe^T CM (*7 

coo i 6] *§moM&mc£*)miititc9isT?> 

[0017] iXCC^BJOlirUT^y 5^>W FP 

PH7. 5(C?§8?0/c&<D) 0. 9ml££»5. 3 
7 'C-C&J 5 ^HHWHWT -5 o ^(tCMRRttifi 0 . 1ml* 
m*-. £J£€M60. 3 7 °C-CiE8l^ 1 0 #|ffl,5)& 3 ti: 
fcf£> DABM(2. 0 etDi^^JUTS >"<>X7 
JWf'fc Fi&lOOml 9-J\sX)\,ftlris FtCjgfifS 

ttfcfg. iS115ml%M5. ) 2. 0ml4M 
T5to%f?jt3l*.S„ 2 5*C-C2 0#R8gfcgf& £f£L 

fiXb/cUfefeiSi (EhrichSlS^Rgfe) 4425n m&Cfc 30 
WSBR^S-CSiJ^^,. WmtmimWLO. 9mlS3 
7°CT?1 0#[f8a«S& 1 DABj§?g2. OmliMt 

iifiiu -5i«mo. i m i zmz.-cmwtL. 
ttoc2 5-c-c2 o^ra&gm, e»^a*i!i^-rs„ 

■t*bm«*hm& (u) fr*. 

[0018] 

-r. 

15560(1 1 40 
^U7?>1%. # './ ^ r > 1 fSi^O. 5 
%, NaClO. 5%£$t?fSJ& (pH7. 0) 100 
ml?;500ml§in77^3K:gU 1 2 1 *C> 1 

#X • f^-f r 'J 7 -f (Paracoccus denitrifica 

ns> I F O 1 4 9 0 7 £— S^filSi U 3 0 "C-CBSra 
«*U L/t„ *'Xim%i&6 'J ? h^ilO 

'j!/^gyt-7r-^>f-(c|;L, 12 1'cn 

m\*&L. 300 rpm, 1112 1/^, 3 0'C"C 50 
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v ymmmm ( p h i . o> icmrnvtc. 
[0019] ±.§mw$mm*7 uy^vxxnm 

U Jt«C*»«*f¥t>. ±«®*tf/c. tffcftfcflfPifljfc 
fj^G^ 0 0{C«feS^l'5ji(C«l;«3JtStt. #Jl 



v/W Fn^-WFiB^^WUT^fc. 

1. Tm<DJxfc*m»Ltt. 

[0 020] 

[{bl ] 

?U7f > + H,0 

[0 02 1 ] 2. Kml 
ifr2 2. 8 mMtft-ofc, 
3. SSp H : 5 OmM 



2 U T 3=- >ictt? 5 K mffite 



K- 'J>®DfgiW?g (pH6. 
0~8. 0), 5 OmMF V Xt&mmm. (pH8. 0 
~9. 0). yi>'»NaOHiB?Bffi (p H9. 0—1 

o. 5) tp~c<Dmmr£tit&m%.L?c. zvtemtmuc 

m-rm^T^^X. M®pH«#>J8. 0~9. 

4. SfpH: ^';^>tti»WR (pH2~3) . Sf 
WmffiWL (PH3-6) . K-V^WJtmWi. (PH6- 
8), F'JX^iB!i«?g (pH8~9) . ?'J^>Na 
OH»i (PH9-1 0) -C2 5*C, ift 1 8B#fU]«?¥ 

sr&o-t. ^pH»pHft4~iot*ofc. 

5. SMS: &URiO<sVZBmmLZm7£.U-rc. t 

(Di&mtm 3 tc^-ra o -c a x , Mastast 35- 

6 . : *§m<omm* 5 0 mM k - >; 

8B?8t(pH7. 5) *-C3 OOTSfiLfci, 3i#-r5 
S^Stt^iW^Lfc. -e©*SSlil34te^&«?r&o 
T> i^4 0°CSrS5£r*-7/c„ 

7. ^I:fi6 8, 00 0 <yjt>i£3fi8;) 
**J5 0, 000 (SDS-PAGE) 

8. m^-.mA. 1 (ggm.^m^»a&) 



[0022] nismz 

i»U7f>l%, ij<';^^h>l%. fil+^O. 5 
NaClO. 5%^tfgilt(pH7. 0) 100 
mlS:500mlgSn77X3{i:«l/, 1 2 TC, 1 

*X • 7WD7 a 7^ (Paracoccus alkalophilus) J 
CM 7 3 6 4£-Q£:ipffiMU 3 0 °C-CB#|iB*S*U 

g^f-^r-^^^-tC^U, 1 2 1 "Ct? 1 htm* 

0, 3 0 0 r p m, M2 1 3 0 "C-CB$M^* 
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u jtrfwwKtm*. ±mwL*ntc. nhtittmmm 

i*mo. 3U/mlOi'U75 : >75y>'A^F07- 
[0 02 3 ] 

NaClO. (pH7. 0) 100 

ml«;5 0 0mlSSP77^3KgU 1 2 1 'C. 1 

df*^"^ • 'v'JI'^jK'^ A (Sphinqobacterium multivoru 
m)TE3 5 8 0 (FERM P - 1 4 2 0 9 ) *— fi^ 10 
^HMt. 3 O-CTBtHigSU. I, /c. 'AtC 

Pfgtt!s6 'J^;^10'J? FAgi/ + -77-^>f 

-fcfcu i 2 i"cr i s^ratf-h^u-:/^?^. 

SW&tg. 10 0ml £i£U 3 0 0 r p m, il 

ma 2 3 0-cri^raig#i,/t o J§*$tei&Cv» 

St&CTjfeWU 5 0mMU>m»i(pH7. 0 ) tc 

[0 024] ±IBSf^Si«*7 U> ^UXT- 
U »l>»**tfl>. _t»j$£f#fc 0 f96tlA4UIKffi 
%SK3c^iB. DEAE-b77P-X{ , nvh^77^ 20 

**G-2 0 0teJ:£y;U3jt(c<fc»)Jt?£f£Jfa2 1 

1. Tia©Kl£«IMgOfc. 

[0 02 5 ] 
Hfc2] 

tun-v + h,o — vn,zi*/-s + fam 

2. Kmfl: * UT7*>}Cft^a Km-filttifo 1 8. 5 m 
M"C#>-pfc„ 30 

3. ISpH : 5 OmM K- <;>MMtiK (p H5. 
5~8. 0), 50mMh UXttlMMffiK (pH7. 5 
~8. 5). ^V^>NaOHMS5^ (pH9. 0~1 

0.5) cp-c<Dwmm&zwmbtc. wommtsttsR 

<£.ns~?m*)X'3br>X, SSpHteifo7. 5~9. 0T& 

4. ssph: ^'j^>mmmm (pH2~3) . » 
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MMffiK (PH3-6) . K-U>EUMKff (pH6- 
OHffiffiffi. (pH9~l 0) t, 2 5'C. 1 8B$|fflGi# 

UT*©»#?stt*fflseufc. eotsx. S£ph»» 

4~ 1 0-C<br>fc (06) . 

6. #feS5Et?fe: ##S<E©B?f?t£5 OmM K 

mm (pH7. 5) tp-c3o»iBfiWLA:a. s§#-f& 

HXi£tt£»£ b7c„ *©16%i2H 8 {Cth-T il *) T & o 
T. 4 5°C£-C£3rc*-?fr. 

7. *FI:tt7 3. 00 0 <y;HBSlffi> 
^44, 000 (SDS-PAGE) 

[0 02 6] 

[Hlii©flMi&tt9i] 

[0 1 ] 9*^«©H*©R(SpHiffi»ffitt4 

[02] *5 a » #*«©»»© pH5K5Ete45*T^ 

[0 3] ^93 9*^«©BIW©Sl6aflCiffl»Stt4 
©W«*7j*Ti'9:7r**. 

[04] a f »^iOM©i^g|4%*t ^5 7 

[0 5] ./ ^rf^'^T-'J^AJSO^OJgjSpHi 
♦KHStti©IB»tm-r^7-C**. 
[06] ^7^>^<i'-f'y?A«©a83R©pHS5ett 

[07] X7 4>:Js<*^y9AH©IKX©Kl&Sl££ 

[08] X7*>=J/<*^y$AK©lMKWI&£jete* 
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[03] [S4] 




[07] [13 8] 
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